Magnesium deficiency inhibits biosynthesis of blood glutathione and tumor growth in the rat.
Previously we found that blood glutathione (GSH) levels increase in response to tumor growth in the rat and that this increase is not prevented with zinc deficiency. We also found that zinc deficiency which inhibited tumor growth did not prevent this increase in blood GSH. Therefore, the objectives of this study were to determine the effects of another nutritional modification, namely magnesium deficiency, on blood GSH status and on tumor growth. Magnesium was selected because it is an obligatory cofactor in GSH synthesis and in all biosynthetic reactions involving ATP. To this end, magnesium- and zinc-deficient rats with and without tumors were compared to pair-fed control rats with and without tumors. After 32 days of depletion, the rats were killed, and blood samples were analyzed for nonprotein sulfhydryls (SH) and specifically for GSH. The key finding was that in magnesium-deficient rats with or without tumors, blood GSH levels were low and SH levels were normal indicating a decrease in GSH biosynthesis. In contrast, zinc deficiency affected SH and GSH in parallel. Thus, these two deficiencies must act by different mechanisms. The zinc data verified our earlier results obtained with a different tumor type and rat strain, for blood GSH levels increased in tumor-bearing rats fed control diets, and zinc deficiency did not prevent this increase. Depletion of magnesium or zinc was equally effective in inhibiting tumor growth. These results provide in vivo evidence of a magnesium requirement for GSH biosynthesis in rat erythrocytes. Further, the results suggest that magnesium deficiency may inhibit tumor growth by limiting GSH synthesis from SH precursors.